Objective To assess whether the strategy of "a midwife in every village" in Indonesia achieved its aim of increasing professional delivery care for the poorest women. Methods Using pooled Demographic and Health Surveys (DHS) data from 1986-2002, we examined trends in the percentage of births attended by a health professional and deliveries via caesarean section. We tested for effects of the economic crisis of 1997, which had a negative impact on Indonesia's health system. We used logistic regression, allowing for time-trend interactions with wealth quintile and urban/rural residence. Findings There was no change in rates of professional attendance or caesarean section before the programme's full implementation (1986)(1987)(1988)(1989)(1990)(1991). After 1991, the greatest increases in professional attendance occurred among the poorest two quintiles -11% per year compared with 6% per year for women in the middle quintile (P = 0.02). These patterns persisted after the economic crisis had ended. In contrast, most of the increase in rates of caesarean section occurred among women in the wealthiest quintile. Rates of caesarean deliveries remained at less than 1% for the poorest two-fifths of the population, but rose to 10% for the wealthiest fifth. Conclusion The Indonesian village midwife programme dramatically reduced socioeconomic inequalities in professional attendance at birth, but the gap in access to potentially life-saving emergency obstetric care widened. This underscores the importance of understanding the barriers to accessing emergency obstetric care and of the ways to overcome them, especially among the poor.
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Did the strategy of skilled attendance at birth reach the poor in Indonesia? 
Introduction
Concerns about inequalities in maternal health and use of health services have attracted renewed attention in recent years. 1 There are substantial socioeconomic disparities in access to professional delivery care in low-and middle-income countries. 2 Not surprisingly, maternal mortality has a clear poverty gradient, both between and within countries. 3, 4 The task now is to develop effective and affordable programmes that make skilled delivery care, including emergency obstetric care, accessible to all women.
There are few examples of successful maternal health interventions aimed at the poor, 5 and calls have been made for monitoring national programmes so that more can be learned about how to reduce inequalities effectively. 6 The Indonesian village midwife programme, launched by the Indonesian Government in 1989, offers a unique opportunity to do so. The aim of the programme was to reduce maternal mortality by increasing the proportion of deliveries managed by trained professionals, particularly among poor rural populations. Every village in the country was to have a trained midwife who would operate as a multipurpose health-care provider, but with specific responsibility for pregnancy, delivery and postpartum care. [7] [8] [9] By 1996, more than 50 000 midwives (96% of those needed) had been trained and posted. 10 The percentage of births attended by a professional increased dramatically, even in rural areas, but whether the programme reached poorer groups is not known.
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The aim of this paper was to assess the extent to which the village midwife programme improved access to professional delivery care for the poorest people in Indonesia. We examined trends in two indicators: the percentage of births attended by a health professional and the percentage of deliveries via caesarean section. The goal of the programme was to reduce maternal mortality by increasing skilled attendance at birth -the proportion of deliveries managed by trained professionals -particularly among poor, rural populations. The rate of caesarean sections indicates whether the presence of village midwives improved access to emergency obstetric care. We provide context for these trends by testing for observable effects of the economic crisis of 1997, which had a negative impact on the Indonesian health system. [12] [13] [14] By focusing our analysis on issues of equity in access to basic as well as emergency obstetric care and on the effects of the economic crisis, we provide novel insights into the ways the skilled attendance strategy in Indonesia may have served the poor.
Methods

Data
We used data from the Indonesian Demographic and Health Surveys (DHS) for the years 1991, 1994, 1997 and 2002. 15 The 
Variables
Our analysis focused on whether a professional attendant was present at delivery, and whether the delivery was via caesarean section. Throughout the paper we refer to "professional attendants" rather than "skilled attendants" because the surveys did not assess the technical skills of birth attendants; only their professional category was identified. Doctors, nurses and midwives were classified as professional birth attendants. We could not separate village midwives from other professional midwives because a village midwife category was only included in the 2002 survey. For the data from 1991, 1994 and 1997, we excluded 493 implausible caesarean sections reported by women who stated that they delivered at home (0.97% of births in these surveys). This improved comparability to the 2002 survey, in which the "skip" pattern of the questionnaire automatically excluded women who delivered at home from being asked about caesarean sections.
To measure socioeconomic status, we developed a principal components wealth index. 16 The principal components analysis used the pooled household-level DHS data files, which are representative of the entire Indonesian population between 1991 and 2002. We used all asset and housing variables that were available in all four surveys, including ownership of a radio or tape recorder, television set, bicycle or boat, motorized vehicle, and gas, electric or kerosene stove. Housing characteristics included source of water, time to nearest water source, availability of electricity, type of floor and type of toilet. Principal components' scores are available from the authors upon request. Since our goal was to control for improvements in the overall economic status of the population over time, we used the wealth index to rank all households from the four pooled surveys and divided them into quintiles across the pooled data, rather than calculating survey-specific quintiles. The first quintile thus indicates the poorest 20% and the fifth quintile indicates the wealthiest 20% of the pooled population for the period 1991-2002; in the earlier surveys, more of the sample was concentrated in the lower quintiles, while in the later surveys more of the sample was concentrated in the higher economic quintiles because the wealth of the population was increasing over time.
Other dimensions of socioeconomic status were represented by the mother's educational attainment and that of her husband, by region, by urban or rural residence and by the woman's religion. Finally, we included the woman's parity, her age at delivery and whether she delivered twins.
Analysis
All statistical analyses were conducted using Stata version 8. We first examined changes in the sociodemographic profile of the population over time, comparing proportions using a c² test adjusted for survey clustering. In the descriptive analyses of trends in professional attendance and caesarean section, we used 3-and 4-year groupings of the year of birth, combining 1998 and 1999 into one group to represent the 2 years during which the economic crisis was most severe. 17 For our adjusted regressions, we modelled time as a linear variable (assuming a constant change per year), allowing for changes in the trend at 1991, when the village midwife programme was fully under way, and at 1997, when the economic crisis began.
We used logistic regression to estimate crude and adjusted multivariate models for each outcome, using Wald tests to assess statistical significance and adjusting for survey clustering at the primary sampling unit level via the HuberWhite robust variance estimator. 18 We explored time trend interactions with wealth quintile, education and urban/ rural residence to determine whether the odds of delivery by caesarean section and with a professional attendant were changing at the same rate in all socioeconomic groups and in urban and rural areas. Because more than half of all caesarean sections occurred among women in the wealthiest quintile, we modelled this interaction in two strata only, comparing trends in the wealthiest quintile with trends in the four poorer quintiles. To assist with interpretation of these interactions, we generated predicted probabilities from the final adjusted models, calculated average predicted probabilities by year of delivery and quintile, and plotted these against observed rates of professional attendance and caesarean section.
Results
Sociodemographic profile of the population
The Indonesian population underwent major sociodemographic changes during the four survey periods (Table 1 ). In the 1991 survey, 29% of the sample lived in urban areas, compared with 47% in the 2002 survey (P < 0.001). In 1991, 22% of the sample's mothers and 30% of their husbands had some secondary or higher education, compared with 47% and 51% respectively in 2002. The proportion of the population falling within the poorest pooled quintile was 35% in 1991 compared with 9% in 2002.
Crude trends by place of birth
The percent of live births attended by a health professional nearly doubled over the 16-year period, from 35% (1986-1989) to 69% (2000-2002) of live births. Home births attended by a health professional increased from 14% in 1986-1989 to 32% in 2000-2002, while health facility births increased from 20% to 37% over the same period (Fig. 1) . The entire increase in facility births occurred in private facilities. Similarly, caesarean section rates rose steadily over time (from 0.8% in 1986-1989 to 4.5% in [2000] [2001] [2002] , with an increasing share taking place in the private sector (Fig. 2) . There was no apparent decrease in rates of professional attendance at birth or caesarean section during the economic crisis in 1998-1999. variables (adjusted odds increased by 7% per year; P < 0.001), suggesting that changes in the population's economic and demographic profile did explain part of the observed increase in professional birth attendance over time. After the onset of the economic crisis in 1997, the rise in the odds of professional attendance at birth was sustained at 14% per year, though part of this increase was accounted for by sociodemographic change (adjusted trend, 5% per year).
Adjusted time trends
There was no significant change in the trend between 1991-1997 and 1997-2002 (P = 0.298). The annual trend in caesarean section rates was also flat before 1991 (crude annual OR, 1.03), but increased dramatically after 1991 (crude annual OR for 1991-1997, 1.15; adjusted OR, 1.08). The change in the trend after 1991 is significant in the crude (P = 0.045) but not in the adjusted analysis (P = 0.234). There was a significant downward shift in the trend for rates of caesarean section after the onset of the economic crisis. In the crude analysis, rates of caesarean section still increased after 1997 (OR = 1.06, P-value for the change in trend from 1991-1997 to 1997-2002, 0.019), but socioeconomic factors played a massive role since the adjusted trend was flat (OR = 0.99; P = 0.016).
Demographic and socioeconomic determinants
The socioeconomic status of the mother was a major determinant of professional attendance at birth and caesarean section delivery. Nearly 90% of women in the wealthiest quintile gave birth with a health professional in attendance, compared with only 16% in the poorest quintile (adjusted OR, 11.40). The disparities were even greater according to mothers' and husbands' educational achievement, although these differences were strongly reduced after adjustment (crude OR for mother's education, 149.49; adjusted OR, 6.61). Inequities in rates of caesarean section were substantial, with only 1% or fewer of women in the poorest three quintiles having a caesarean section, compared with 7% in the wealthiest quintile (adjusted OR, 4.34). Caesarean section the population (Table 3 , Fig. 4 ). Before the crisis (1991-1997), the likelihood of a caesarean section increased by about 5% per year for women in the bottom four-fifths of the population, while this likelihood increased by about 10% per year for women in the top fifth (P-value for difference in trends = 0.19). After 1997, the trend was decreasing for those in the bottom four quintiles (OR, 0.94) and stable for women in the wealthiest quintile (OR, 1.01; P-value for difference in trends = 0.008). Rates of caesarean section remained at less than 1% for among women with higher education reached rates of 13.5%, compared with only 0.3% for those without education (adjusted OR, 4.30).
Trends by wealth, mother's education and urban/rural residence
After 1991, increases in professional attendance occurred at significantly different rates in different wealth strata (Table 3, Fig. 3) . Notably, the greatest increases in rates of professional attendance occurred among the two quintiles with the lowest socioeconomic status. From 1991 to 1997, professional attendance in the latter increased on average by 11% per year, compared with only 6% per year for women in the middle quintile (P-value for the difference = 0.02) and 4% per year for the fourth quintile (P < 0.001). There was no change over time in rates of professional attendance at delivery for the richest quintile during this period (P < 0.001). From 1997 to 2002, these differences by wealth strata persisted, with rates increasing significantly more quickly among poorer than wealthier women. In essence, the gap in access to professional attendance between rich and poor narrowed during this time (Fig. 3) .
In contrast, most of the increase in rates of caesarean section occurred among women in the wealthiest fifth of the bottom two-fifths of the population, while the richest fifth sustained caesarean section rates of 10% (Fig. 4) . Trends within strata of mother's level of education echo findings for wealth quintiles (data not shown).
Finally, because the village midwife programme was primarily a rural programme, we also tested interactions between time trends and area of residence. As expected, from 1991 to 1997, the odds of professional attendance increased significantly more rapidly in rural areas (adjusted annual OR, 1.09) 
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Skilled attendance at birth in Indonesia Laurel Hatt et al. OR, odds ratio; SES, socioeconomic status. a 95% confidence intervals (CI) are meant to help the reader gauge whether a particular annual trend is statistically different from 1.0. For P-values that measure whether the trend in one period is different from the trend in another period, or whether the trends are significantly different by strata, please see text. b Both models were also adjusted for the respondent's education, partner's education, woman's age at delivery, parity, twin births, region, and religion (results not shown). The first model was also adjusted for urban/rural residence, and the second was also adjusted for wealth quintile. than urban areas (adjusted annual OR, 1.03; P-value for difference in trends = 0.001). This disparity persisted after 1997, with continuing increases in rural areas (adjusted annual OR, 1.08) and no growth in urban areas (adjusted annual OR, 0.98; P-value for difference in trends < 0.001). By contrast, for caesarean sections there were no statistically significant differences between urban and rural trends in either time period (P-value for difference in trends = 0.688 (1991-1997) and 0.915 (1997) (1998) (1999) (2000) (2001) (2002) .
Discussion
The national strategy to increase skilled attendance at birth was successful in reaching the poor in Indonesia. Use of a professional attendant at birth increased dramatically among the poorest 40% of the population and those living in rural areas, considerably narrowing the gap between poor and rich in this regard. However, these trends obscure the huge unmet need for access to emergency obstetric care among the large majority of the population, as the increase in rates of caesarean section was almost solely concentrated among the richest segments of the population.
The dramatic effect on professional attendance at birth is not surprising given the huge investment in the training and deployment of midwives in rural areas. There were some 15 000 community midwives in villages in 1991, increasing to 54 000 by 1997. 10, 19 With a total rural population of 129 million, this represents a ratio of one village midwife per 2389 population, or roughly one per 54 births per year. This is far in excess of the international recommendation of one midwife per 175 births. 20 Compounded by the recent decline in the total number of births, 21 this density of providers no doubt contributed to their increased use. The wealthier segments of society, on the other hand, had already achieved such high rates of professional attendance in the late 1980s that further improvements were barely attainable.
That the trends in professional attendance at birth among the poorest quintiles were sustained during the economic crisis is remarkable. After the crisis hit the country in 1997, incomes fell, prices of basic goods increased and the government's expenditure on health and education declined. 12, 17 The purported effects of the crisis on healthcare use have been contradictory, but there were reports of declining use of government-run health centres and village health posts. 17 However, some strategies to mitigate the effects of the crisis on the health of the poor may have protected the midwife programme. For example, the resources allocated to essential health services such as the village midwife were maintained, and funds were made available so that poor and vulnerable members of the population could be exempt from user fees. The extent to which this social safety net has been effective is not known, but it almost certainly contributed to increased access for poorer groups. 12, 22 In contrast, there is little evidence that the village midwife programme has increased access to emergency obstetric care among the poor. Although not all caesarean sections are necessarily lifesaving, caesarean section rates of less than 1% indicate an unmet need for potentially life-saving care. 4, 23 Where caesareans are uncommon, the majority are done to save the woman's life. 24 In Indonesia, the poorest two-fifths of the population sustained these low caesarean section rates for 16 years, and the economic crisis may have worsened the situation. With the programme's emphasis on outreach services at the woman's home, access to emergency obstetric care in hospitals has remained relatively neglected. Furthermore, public hospitals in Indonesia have increasingly gained autonomous status since 1991, and are as a result required to raise more revenue in the form of user fees. 25 Higher user fees may have increased the costs of emergency obstetric care 23 with potentially serious consequences for equity in access to caesarean sections. Although emergency obstetric care was covered by the social safety net after the economic crisis in 1997, our results do not suggest that such care was assured by this programme. Interestingly, about half the increase in professional attendance occurred in health facilities, challenging the assumption that women prefer to give birth at home. 9 Sustained economic growth since the 1970s, substantially declining rates of poverty 26, 27 and strong increases in female literacy may all have contributed to changing cultural preferences. Shifts from home-to facility-based births may be difficult to reverse once they occur. 28 Our study has some limitations. First, women may have misclassified their birth attendant since they may not be able to distinguish professionals from other providers. Such errors are probably uncommon, however, since there is no intermediate cadre of obstetric careproviders in Indonesia, and women are not likely to misreport the presence of a traditional birth attendant. Second, the exclusion from the survey of women who died during pregnancy or delivery may have biased the results, particularly if these women were more likely to give birth with a skilled attendant or by caesarean. However, their numbers would be extremely small and the bias negligible. Third, the number of home-based caesarean sections in the early surveys points to some problems with the validity of reporting of caesarean sections; excluding them from our analysis was essential to improve the consistency of the data.
In addition, while the programme has been successful in increasing the use of trained professionals for birth, not all trained professionals are sufficiently skilled, 29, 30 and they may lack the supportive environment essential for the provision of skilled care. 31 Great caution is required in inferring that health outcomes improved as a result of the programme. The construction of a pooled asset score over a 16-year period, ignoring the possibly changing value of assets over time, may have led to misclassification of socioeconomic status.
Some authors have suggested that the ranking of households is robust to the asset items included, 16 while others have suggested the opposite. 32 However, the changes in the distribution of wealth groups over time is consistent with the rapid economic growth in Indonesia during this time. 26, 27 The strategy of a midwife in every village has dramatically reduced socioeconomic inequalities in professional attendance at births, but the gap in access to potentially life-saving emergency obstetric care may have nonetheless widened. This underlies the importance of monitoring rates of caesarean section as well as professional attendance, particularly among those living in poverty. Future research should examine the barriers to accessing emergency obstetric care in Indonesia and ways to overcome them. The effectiveness of the village midwife programme in achieving its ultimate goals -reducing maternal and perinatal morbidity and mortality -also remains to be measured. ■ Competing interests: None declared.
Résumé
La stratégie menée en Indonésie et visant à renforcer la présence lors des accouchements de personnel qualifié atteint-elle la population pauvre?
Objectif Evaluer si la stratégie « Une sage-femme dans chaque village » mise en oeuvre en Indonésie a atteint son objectif qui était de développer l'assistance de l'accouchement par des professionnels de la santé pour les femmes les plus pauvres. Méthodes A partir d'un ensemble de données d'enquêtes démographiques et sanitaires (EDS) réalisées entre 1986 et 2002, nous avons étudié l'évolution des pourcentages de naissances assistées par des professionnels de santé et de naissances obtenues par césarienne. Nous avons évalué l'impact négatif de la crise économique de 1997 sur le système de santé indonésien. Nous avons fait appel à la régression logistique en tenant compte des interactions entre les tendances temporelles d'une part et le quintile de richesse et le lieu de résidence (urbain ou rural) d'autre part. Résultats Aucune variation de la fréquence de l'assistance des accouchements par un professionnel de santé ou des taux de césarienne n'a été relevée avant la pleine mise en oeuvre du programme (1986) (1987) (1988) (1989) (1990) (1991) . Après 1991, c'est parmi les deux quintiles les plus pauvres qu'on a observé le plus fort accroissement de fréquence de l'assistance des accouchements par un professionnel de santé, à savoir 11 % par an par rapport à 6 % par an pour les femmes appartenant au quintile moyen (p = 0,02). Ces schémas se sont maintenus après la fin de la crise économique. A l'inverse, les augmentations de taux de césarienne se sont produites principalement chez les femmes appartenant au quintile le plus riche. Les taux d'accouchement par césarienne sont restés inférieurs à 1 % pour les deux quintiles les plus pauvres de la population, en revanche ce taux est passé à 10 % pour le quintile le plus riche. Conclusion Le programme « Une sage-femme dans chaque village pour l'Indonésie » a permis de réduire considérablement les inégalités socioéconomiques en matière d'assistance des naissances par des professionnels de santé, mais les disparités dans l'accès à des soins obstétricaux susceptibles de sauver des vies se sont accrues. Cette constatation souligne à quel point il est important de comprendre les obstacles à l'évaluation des soins obstétricaux d'urgence et de trouver des moyens de les surmonter, notamment parmi les pauvres.
Resumen ¿Se beneficiaron los pobres de la estrategia de atención calificada en el parto en Indonesia?
Objetivo Determinar si la estrategia de «una partera en cada aldea» aplicada en Indonesia logró su objetivo de aumentar la asistencia profesional en el parto entre las mujeres más pobres. Métodos A partir de un conjunto de datos combinados de las Encuestas de Demografía y Salud (DHS) de 1986-2002, examinamos la tendencia seguida por el porcentaje de nacimientos atendidos por un profesional sanitario y los partos por cesárea. Analizamos los efectos de la crisis económica de 1997, que perjudicó al sistema de salud de Indonesia. Empleamos métodos de regresión logística, teniendo en cuenta la influencia
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